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supply three-phase waveform to a rotor of the motor. 

USE - For air conditioning system used in hybrid electric 
vehicle (HEV) and 
motor vehicle. 

ADVANTAGE - Prevents the dispersion of abrasion powder 
produced due to contact 

of commutator and brushes of the DC motor, to the 
compressor component, as the 

motor and compressor component are isolated by the 
partition wall. Also the 

oil flowing between the commutator and brushes is avoided, 
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excellent insulation. Since the commutator ad brushes 
supply three-phase 

waveform to a rotor, the torque fluctuation is decreased, 
hence the motor is 
actuated efficiently. 

DESCRIPTION OF DRAWING (S) - The figure shows an explanatory 
view of the 
compressor . 

DC motor 11 

air-tight container 35 
compression component 37 
terminal 3 9 
stator 40 
rotor 41 
commutator 43 
brushes 44 
isolation wall 45 
sealant 46 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 


................ 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrically-driven compressor which is equipped 
with an electric element and the compression element driven with this electric element, and changes in a 
well -closed container. 
[0002] 

Pescription of the Prior Art] The engine (internal combustion engine) and the control unit for air- 
conditioning which constitutes a control means possess the air conditioning system carried in the 
conventional hybrid car (HEV) etc. This conditioner air-conditions air conditioning, heating, 
dehumidification, etc. of the vehicle interior of a room of an automobile, and is driving them with the 
compressor (electrically -driven compressor) which consisted of rotary system compressors etc. 
[0003] Generally, in the hybrid car, the electrical and electric equipment which for example, the dc- 
battery for mount stores electricity in the electrical and electric equipment generated with the generator 
as a generation-of-electrical-energy means formed in the automobile concerned, and this dc-battery for 
mount stored electricity is supplied to the above-mentioned electrically-driven compressor, the 
electrically-driven compressor concerned is driven, and air-conditioning of the vehicle interior of a room 
is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] In order to make the electrically-driven compressor carried 
in the hybrid car to apply drive without an inverter, the DC motor with a brush is used for the 
electrically-driven compressor. However, having un-arranged [ for which the wear powder of a brush 
flows into a compression element or a refrigerant circuit ], since an electrically-driven compressor is a 
hermetic type compressor. Moreover, oil flowed between the brush and the commutator which 
constitutes a motor, and there was a problem which invites poor insulation. 

[0005] Then, this invention is accomplished in order to solve a Prior-art-technical problem, and it aims 
at offering the electrically-driven compressor which can avoid beforehand un-arranging according to 
wear powder generating of a brush. 
[0006] 

[Means for Solving the Problem] It is characterized by having isolated and arranged the commutator and 
brush of the DC motor concerned in a well-closed container while the electrically-driven compressor of 
this invention is equipped with an electric element and the compression element driven with this electric 
element, changes in a well-closed container and constitutes an electric element from a DC motor with a 
commutator. 

[0007] Since according to this invention the commutator and brush of the DC motor concerned have 
been isolated and arranged in a well-closed container while constituting the electric element from a DC 
motor with a commutator in the electrically-driven compressor which comes to have an electric element 
and the compression element driven with this electric element in a well-closed container, it is 
beforehand avoidable that the wear powder generated when a brush and a commutator contact disperses 
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in a well-closed container. 

[0008] Thereby, it can avoid now beforehand un-arranging [ into which the above-mentioned wear 
powder flows in a compression element and a refrigerant circuit ]. Moreover, since it is also avoidable 
that the oil in a well-closed container flows between a commutator and a brush, poor insulation can be 
avoided beforehand. 

[0009] In addition to the above-mentioned invention, the electrically-driven compressor of invention of 

claim 2 is characterized by a commutator and a brush supplying a three phase wave to Rota. 

[0010] According to invention of claim 2, torque fluctuation can be lessened and a motor can be made to 

drive efficiently, since a commutator and a brush supply a three phase wave to Rota in addition to the 

above-mentioned invention now. 

[0011] 

[Embodiment of the Invention] Hereafter, based on a drawing, the operation gestalt of this invention is 
explained in full detail In the block diagram of the automobile 1 by which drawing 1 applied the 
electrically-driven compressor of this invention, and drawing 2 , the block diagram of the drive system 
of the automobile 1 of drawing 1 and drawin g 3 show the block diagram of a conditioner (AC) 9, and 
drawjng.4 shows the refrigerant circuit Fig. of a conditioner 9, respectively. 

[0012] In each drawing, the automobile 1 of an example is a hybrid car (HEV), and the conditioner 9 
possessing an engine (internal combustion engine) 2 and the control unit28-for air-conditioning which 
constitutes a control means is carried in this automobile 1. A condit ioner 9 ai r-conditions air 
conditioning, heating, dehumidifi cation, etc. of the vehicle interior of a room of an automobile 1, and is 
equipped with the electrically-driven com pressor 10 w hich consisted of rotary system compressors etc. 
In addition, about the detail of this compressor 10, it mentions later. Piping 10A of the discharge side of 
this compressor 10 is connected to the condenser 13 as an outdoor heat exchanger, and the outlet side of 
a condenser 13 is connected to the receiver 17. 

[0013] Piping 17A of the outlet side of a receiver 1 7 is connected to the expansion valve 18 as a 
decompression device, and the expansion valve 18 is connected to the evaporator 19 as indoor heat 
exchanger (condensator). It connects with piping 10B by the side of intake of a compressor 10, and the 
outlet side of an evaporator 19 constitutes the annular refrigerating cycle (refrigerant circuit) ( drawin g 
4 ). In addition, 33 is a heater and it is used to heat the vehicle interior of a room in drawing J. . 
[0014] While said compressor 10, a condenser 13, an engine 2, etc. are formed in the bonnet of the 
vehicle outdoor 1 where people do not get on, for example, an automobile, the evaporator 19 is installed 
in the vehicle interior of a room where people get on. An electric motor 1 1 is formed in a compressor 10, 
and a compressor 10 is driven by this electric motor 1 1 . The outdoor blower 15 is formed in the 
condenser 13, and the rotation drive of this outdoor blower 15 is carried out by the outdoor blower 
motor 16. The indoor blower 21 is formed in the evaporator 19, and the rotation drive of this indoor 
blower 21 is carried out by the indoor blower motor 22. 

[0015] Moreover, while the temperature sensor 12 for detecting a refrigerant discharge temperature to 
the refrigerant discharge side of a compressor 10 is formed and the temperature sensor 14 for detecting 
refrigerant outlet temperature is formed in the refrigerant outlet side of a condenser 13, the temperature 
sensor 20 for detecting refrigerant outlet temperature is formed in the refrigerant outlet side of an 
evaporatorJ9, and these are connected to the controLiinii28 for air-conditioning. Moreover, the 
temperature sensor 23 for detecting the temperature of the air which blows off from the indoor blower 
21 to the vehicle interior of a room is also connected to the contmLunit^& for air-conditioning. 
Moreover, the temperature setting volume 24 or the switch 25 for air-conditioning formed in the outdoor 
blower motor 16, the indoor blower motor 22, and the air-conditioning control panel of the vehicle 
interior of a room is connected to the control unit. 28 for air-conditioning. 

[0016] Here, with an inverter, the control device 28 for air-conditioning is changed into the driver 
voltage of an electric motor 1 1, and carries out the rotation drive of the compressor 10. 
[0017] Moreover, the rotational frequency of the indoor blower 21 is changed at a fixed rate in three 
steps of 1 .2.3, and the Blois fan switch 26 which determines the blast weight which blows off to the 
vehicle interior of a room by the manual is connected with AUTO which rotates in proportion to the 
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rotational frequency of a compressor 10 to the control unit 28 for air-conditioning. In addition, 27 is a 
converter which generates the power source (auxiliary machinery power source) for operating the 
headlight which changes the electrical potential difference of a dc-battery 5 into DC 12V, and does not 
illustrate it, a turn signal, radio, the control unit 28 for air-conditioning, etc. 

[0018] The engine (internal combustion engine) 2, the drive motor (electric motor as a driving means for 
transit.) 3, and the generator 4 as a generation-of-electrical-energy means are formed in said automobile 
1 (the motor C-system of HEV consists of these), and while a drive motor 3 is connected to the mounted 
dc-battery 5 through inverter 3 A for motor control, the generator 4 is connected to the mounted dc- 
battery 5 through inverter (INV) 4A for a generation of electrical energy. The torque division device 
which is not illustrated is connected to an engine 2, a d rive motor 3 and a generator 4, and a torque 
division device doubles rotation of a drive motor 3, a generator 4, and an engine 2 and a drive motor 3 
with one, and drives a nonstep variable speed gear 6. In addition, since it is the technique of the common 
knowledge about the technique of doubling rotation of a drive motor 3, a generator 4, and an engine 2 
and a drive motor 3 with one by the torque division device, and driving a nonstep variable speed gear 6, 
detailed explanation is omitted. 

[0019] Here, the fundamental vehicle indoor air-conditioning actuation by said conditioner 9 is 
explained. Electric power is supplied to an electric motor 1 1 and the outdoor blower motor 16 from the 
mounted dc-battery 5. If a conditioner 9 is operated, the control unit 28 for air-conditioning will adjust 
ON/OFF control or applied voltage of an electric motor 1 1, and will perform revolving speed control. It 
is compressed by the compressor 10 and the breathed-out gas refrigerant of elevated -temperature high 
pressure flows into a condenser 13 from piping 10A. At this time, a condenser 13 is cooled by 
ventilation of the outdoor blower 15 vehicle outdoor ( drawing 1 extraction arrow head). After the gas 
refrigerant which flowed into this condenser 13 radiates heat and is condensate-ized there, it flows into a 
receiver 17. And after the liquid cooling intermediation once stored by the receiver 17 results in an 
expansion valve 18 through piping 17A and is extracted there, it flows into an evaporator 19. 
[0020] The refrigerant which flowed into the evaporator 19 evaporates there, and while demonstrating a 
cooling operation by absorbing heat from a perimeter then, with the indoor blower 21, the cooled air of 
the vehicle interior of a room circulates to the vehicle interior of a room, and air-conditions by cooling 
( drawing.1 extraction arrow head). Only a gas refrigerant is absorbed by the compressor 10 and the 
refrigerant which came out of the evaporator 19 repeats the refrigerating cycle again compressed and 
breathed out with a compressor 10, after going into an accumulator (not shown) and carrying out vapor 
liquid separation of the non-evaporated liquid cooling intermediation there. Thereby, the vehicle interior 
of a room is cooled by predetermined temperature. 

[0021] Next, the above-mentioned compressor 10 is explained with reference to drawing 5 thru/or 
drawing 8 . This compressor 10 is arranged at the well-closed container [ which consists of a steel plate ] 
35, and this well-closed container 35 building envelope bottom the above-mentioned electric motor 1 1 
as an electric element by which arrangement receipt was carried out, and under this electric motor 11, 
and consists of rotation compression elements 37 driven with the revolving shaft 36 of an electric motor 
1 1 . Moreover, the terminal 39 applicable to the well-closed container 35 of high pressure gas is attached 
in the top face of a well-closed container 35. 

[0022] The electric motor 1 1 is constituted by the DC motor with a commutator, and has the stator 

(magnet) 40 annularly prepared along with the inner skin of a well-closed container 35, and Rota 41 by 

which the coil was carried out in the way among this stator 40. And the commutator 43 is formed in the 

upper part of this Rota 41 through the revolving shaft 42. The brushes 44 and 44 connected to said 

terminal 39 are formed in the location which counters a way outside this commutator 43. 

[0023] Here, the isolation wall 45 with which the commutator 43 and brushes 44 and 44 of an electric 

motor 1 1 surround the periphery of the commutator 43 concerned and brushes 44 and 44 with the top 

face of a well-closed container 35 is formed. In addition, insertion hole 45 A for inserting in the 

revolving shaft 42 prepared in a commutator 43 is formed in the inferior surface of tongue of this 

isolation wall 45, and it is supposed through the sealant 46 that it is pivotable. 

[0024] By this, an electric motor 1 1 drives and brushes 44 and 44 and a commutator 43 contact, and 
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since the wear powder concerned is isolated with the isolation wall 45 at a brush 44 and commutator 43 
side even if it is the case where wear powder is generated, it can avoid un-arranging [ for which wear 
powder disperses in a well-closed container 35 ]. 

[0025] Therefore, it can avoid now beforehand un-arranging [ into which the above-mentioned wear 
powder flows in the compression element 37 and the refrigerant circuit which is not illustrated ]. 
Moreover, since it is also avoidable that the oil in a well-closed container 35 flows between a 
commutator 43 and a brush 44, poor insulation can be avoided beforehand. 

[0026] In addition, while the above-mentioned isolation wall 45 is structure which prevents passage of 
wear powder, the commutator [ of this isolation wall 45 ] 43 and brush 44, and Rota 41 side shall be 
made into the structure which differential pressure does not produce. Thereby, it can avoid now 
beforehand un-arranging according to differential pressure arising between a commutator 43 and brush 
44 side and the Rota 41 side. 

[0027] Moreover, the above-mentioned commutator 43 which constitutes this electric motor 1 1 
constitutes the three phase of U phase, V phase, and W phase, as shown in drawi ng 7 . Each phase of a 
commutator 43 shall be connected to Rota 41 through wiring 47, respectively. 
[0028] By the above configuration, if whenever [ vehicle room air temperature ] turns into 
predetermined upper limit temperature, the control unit 28 for air-conditioning will be impressed to an 
electric motor 11. The three phase wave which it energizes for 120 degrees as when, as for an electric 
motor 1 1, a direct current is supplied from the mounted dc-battery 5 by this and brushes 44 and 44 
energize shows a commutator 43 to drawing 8 , and a phase shifts by a unit of 120 degrees, and changes 
the direction of a current periodically can be formed. 

[0029] Thereby, since a commutator 43 and brushes 44 and 44 can supply a three phase wave to Rota 
41, they can lessen torque fluctuation and can make the electric motor 1 1 drive efficiently. 
[0030] And when an electric motor 1 1 drives and whenever [ vehicle room air temperature ] reaches a 
predetermined lower limit, the control unit 28 for air-conditioning stops the impression to an electric 
motor 1 1, and has the drive of an electric motor 1 1 stopped. 

[003 1] Since the electric motor 1 1 is constituted in this example by the DC motor with a commutator 
which does not use an inverter, it becomes unnecessary in addition, to form the tooth space for attaching 
this inverter. 

[0032] Moreover, in this example, although the electrically-driven compressor 10 of this invention is 
applied to the HVAC system for automobiles, you shall apply to the usual air conditioner for the interior 
of a room etc. in addition to this. 
[0033] 

[Effect of the Invention] Since according to this invention the commutator and brush of the DC motor 
concerned have been isolated and arranged in a well-closed container while constituting the electric 
element from a DC motor with a commutator in the electrically-driven compressor which comes to have 
an electric element and the compression element driven with this electric element in a well-closed 
container, it is beforehand avoidable that the wear powder generated when a brush and a commutator 
contact disperses in a well-closed container. 

[0034] Thereby, it can avoid now beforehand un-arranging [ into which the above-mentioned wear 
powder flows in a compression element and a refrigerant circuit ]. Moreover, since it is also avoidable 
that the oil in a well-closed container flows between a commutator and a brush, poor insulation can be 
avoided beforehand. 

[0035] According to invention of claim 2, torque fluctuation can be lessened and a motor can be made to 
drive efficiently, since a commutator and a brush supply a three phase wave to Rota in addition to the 
above-mentioned invention now. 


[Translation done.] 
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